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INTRODUCTION 

In 1982. a detailed water quality survey was conducted 
on Musselman Lake in the Town of Whitchurch-Stouf f ville/ 
Regional Municipality of York. In 1984, as a result of 
beach closure problems on Musselman Lake, private sewage 
disposal surveys were conducted in the surrounding 
community. The findings from these surveys were combined 
in a report entitled, "WATER QUALITY AND PRIVATE 
SEWAGE DISPOSAL SURVEYS OF MUSSELMAI^ LAKE, 
WHITCHURCH-STOUFFVILLE, REGIONAL MUNICIPALITY OF YORK", 
dated 1985. 

This report concluded that the water quality of 
MuBsleman Lake was generally suitable for body contact 
recreation. The lake Is a sm,all kettle lake with a 
limited drainage basin area. The lake is considered 
enriched and likely to experience occasional algae 
blooms and extensive weed growth which, at times, may 
hinder recreational use. The present water quality 
status of the lake was found to be consistent with the 
heavy recreational and residential use that the lake 
receives . 

No evidence was found during the 1982 survey of 
near-shore waters or the 1984 survey that beach closure 
problems were related to m,alfunctioning sewage systems. 
However, 62% of the sewage systenis did not meet current 
standards. These sub-standard systems were brought to 
the attention of the Health Unit and they in turn 
conducted an abatement pro^gram, in 1985 to investigate 
and correct defective sewage systems.. 

The private sewage disposal survey determined that a 
significant number of sewage disposal systems are 
located too close to potable water supplies. Upgrading 
of defective systemB to meet the existing requirements 
of the regulations would be very difficult due to the 
small lot sizes and terrain constraints. As a follow-up 
to one of the reco'mmendations in the report, a survey of 
private wells was carried out by the Ministry o^f the 
Environment in 1985, in close co-operation with the York 
Regional Health Unit and the Town to determine if area 
septic systems were contributing to impairment of the 
groundwater supplies in the area. 

The purpose of this report is to present the results of 
the Health Unit's abatement prO'gram, and those of this 
Ministry's private well water supply survey. 



1985 PRIVATE SEWAGE DISPOSAL ABATEMENT PROGRAM' 

During 1985^ the Health Unit conducted an abatement 
pro-gram to inveistigate .and correct defective sewage 
systems identified in the 1984 survey. Their repO'rt is 
presented in Appendix A. The results fro^m their 
abatement pro'gram suppo'rt the findings presented in the 
1985 Ministry report entitled "Lake Water Quality And 
Private Sewage Disposal Surveys Of Musselman Lake," 

The Health Unit findings confirm that individual sewage 
systems are not causing a direct impact on lake water 
quality and that the bathing beach water quality is not 

related to malfunctioning sewage systems. 

Direct pollution of the lake was substantiated in only 
two cases involving pipe discharges O'f laundry waste 
water and grey water into the lake. 

The Health Unit is continuing its investigation of 
thirteen systems which are potential problems due to the 
separation distance to^ the lake required in the 
regulation or where there is a high water table 
condition on the property. Due to small lot sizes, 
future changes to these properties may necessitate the 
installation of holding tanks, 

1985 MOE SURVEY OF PRI¥ATE WELLS 

Geology and Hydrogeology 

Musselman Lake is a kettle lake with a surface area of 
46 hectares, a drainage basin area O'f 179 hectares and a 
maximum depth of 7.3 metres. It lies in the 
physiographic region known as the O^ak Ridges Moraine 
and straddles an abrupt change in the surficial geology. 
To the norths are the ice-contact stratified drift 
deposits consisting of medium to fine grain sands. To 
the south of the lake,, the surficial deposits are 
comprised of silt to sandy silt till, described as 
Halton Till. More than 250 private wells have been 
constructed around the perime'ter of the lake over the 
years and although the description of the materials 
encountered by the various drillers differs slightly on 
the available logs on file,, the overall description is 
consistent with the geology indicated above. 

The mean lake level indicated on the. recent 1:10,. OOO' 
topographic coverage of the area (Sheet 1017 6350 48750) 
is 325.. 5 m,etres (Dr. awing 1}.. TO' the souths east and 
ncrth of the l.ake, the land surf .ace .rises .abruptly 



within the study area peaking at ot abo^ut elevation 345 
metres. Alo^ng the rem,aining wes.t shoreline, there is 
only a slight rise o^f perhaps 1 to 2 metres peaking 
at or about elevation 327 metres. 

The majority of the wells constructed in this area are 
of the 50 mm (2") diameter variety but with the newer 
wells in the area there appears to be a general trend 
to the more conventional 101 mm (4") to 152 mm (6") 
diameter casing sizes utilized by most well contractors 
today. Fev; wells in the general vicinity of the lake 
exceed 30 metres (100') in total depth and no known 
domestic wells in this location penetrate beyond the 300 
metre A . M. S . L . ( Above Mean Sea Level) elevation. Water in 
the domestic wells was consistently encountered in the 
330 to 315 metre elevation range. 

Only one well log on file in the vicinity of the lake 
actually explored the soil structure beyond the 300 
metre elevation. This particular test well for the 
Cedar Beach Park (MOE LOG 8686) located m the northeast 
part of the study area, wa;; taken to a depth of 105 
metres, bottoming in a clay and gravel deposit about 
the 230 metre (A.M.S.L.) range. Although some water was 
found, the yield v;as insufficient for the intended 
purposes and the supply v^as therefore abandoned. To 
date, test drilling m the Eallantrae area to the west, 
also failed to find any significant yields at depth. 
Four test wells in the latter exploration program, 
terminated above the bedrock contact, somewhere in the 
200 metre elevation range. Bedrock m this area is gray 
and black shales of the Whitby Formation of Upper 
Ordovician Age. (Hewitt 1972), 

Well Quality 

To achieve the objective O'f Recommendation 5 of the 
previous report, two sample runs were conducted through 
the area in the summer of 1985. Due to the prevalence 
of the nitrates detected in the June 1985 groundwater 
survey, which included bacti and nitrate analyses only 
the test param,eters were expanded for the August run. 
The additional parameters included the balance of the 
nitrogen cycle, chloride, sodium and potassium to help 
identify the sources of contamination. 

Microbiol,ogical Analyses 

These tests conducted by the Ministry of Health 
LaboratO'ry in TorontO' were the routine test carried out 
by that lab for Total Coliforms (TC) and Fecal Coliforms 
(FC) . The TC group is comprised of all the aerobic and 
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facultative and anaerobic^ G' ram-negative 
nO'n-sporef Qrni,ing,. rod- shaped bacteria which ferment 
lactose with gas formation within 48 hours at 35 °C or 
all organism,s which produce a colony with a golden-green. 
metallic sheen within 24 hours O'f incubation using the 
MF {M:e:rabrane Filter) technique. The presence of total 
colifo'rms in water lis not a specific, indicator of sew.age 
or fecal pollution but may also' indicate soil run-off. 

Fecal Coliform.s 

The EC group of bacteria is basically a sub-group of the 
Total conforms and is comprised of aerobic and 
facultative and anaerobic Gram-negative non-sporef orming 
rod-shaped bacteria which ferment lactose at 44.5°C, 
The EC parameter is a more specific test for bacteria 
associated with human and animal fecal material . Fecal 
coliforms are found only in intestinal contents of warm 
blooded animals. They die fairly rapidly once outside 
the host environment and consequently this test has 
proved useful as an indicator of relatively recent fecal 
pollution inputs. It is however, by no means completely 
selective for Esch e richia coll , the coliform most 
directly related to fecal pollution, (For an 
interpretation of the results see Appendix B.} 

Chemical .Pa.r.ameters 

.Nitrates - are the end. product of the aerobic 
stablization of organic nitrogen and as such they o^ccur 
in contaminated waters t h .a t have undergone 
.self -purification or aerobic treatm.ent prO'Cess. Nitrate 
is usually a.ssoci.ated with septic systems or 
agricultural practices. The maximum acceptable 
concentration for nitrates outlined in the "Ont.ario 
Drinking Water Objectives" O'f 10 ra,g/L (milligrams per 
litre) is based on considerations of the relationship 
between infantile methem.oglobdnemia and the presence of 
nit.rate in drinking water. 

Ammonia - is the most reduced inorganic formi of nitrogen 
in water and includes dissolved ammonia (NH^) and the 
amm.onium ion {NK''-!-). Nitrogen fixing bacteria, living 
in the symbiotic association with plants or in soil or 
water, reduce Ng to am.monia and the ammonium ion. 
Ammonia is a highly soluble compound resulting from 
eirher the decomposition of nitrogen as Nitrogenous 
organic matter or the microbial reduction of nitrates or 
nitrites under anaerobic conditions. It is a common 
constituent of treated sewage. Although free ammonia is 
often of vegetable origin and without hy genie 



significance, HS concentratlo'ns in water in excess of 
0.10' mg/L renders the water suspect of recent pollution 
(Rudolf ,1930) . 

Nitrite - is a chemical form, of nitrogen that is usually 
found in minute quantities in surface water. Since 
nitrite is unstable in the presence of O'Xygen,,, it is 
quickly O'Xidized and occurs as an intermediate form 
between ammonia and nitrate {nitrification) or nitrates 
and nitrogen gas {denitrif ication) .. The nitrite ion can 
be used as a nitrogen source by plants. The presence of 
nitrites in water indicates active biological processes 
influenced by organic pollution. The maximum acceptable 
concentration for drinking water of 1 mg/L like 
nitrate, was based on infant methemoglobinemia. 

Total Kjeldahl Nitrogen - measures both ammonia and 
organic nitrogen. Eorh of these forms of nitrogen are 
present in nitrogenous organic detritus from natural 
biological activities. Total kjeldahl nitrogen may 
contribute to the overall abundance of nutrients m 
water and thus eutroph ication . Ammonia and organic 
nitrogen are important for assessing available nitrogen 
and for biological activities. The maximum desirable 
concentration of 0.15 mg/L for organic Nitrogen was 
established primarily from aesthetic considerations. 
Organic Nitrogen is the difference berween Total 
Kjeldahl and ammionia nitrogen. 

Potassium, - is one of the more common elem,ents. It is 
one of the most active m,etals and reacts vigo'rously with 
oxygen and water,. It is not ,found free in nature but 
only in ionized o^r molecular form. Potassium salts are 
often used for fertilisers and fO'r this reason it, was 
selected as one of the test elements. There are no' 
established limits _ for potassium in drinking water in 
Ontario. 

Sodium - a.nd potassium have similar properties and it 
too, is an extremely active metal. Sodium salts are 
extremely soluble in water and tend to remain in 
solution. Due to its reactive properties, some sodium 
may be removed by the ion-exchange phenomena in the 
passage of ground waters through certain soils. There 
is no established limit for sodium in drinking water in 
the province, but a "cautionary" limit of 20 mg/L is 
advisable for parties suffering from cardiac rena] or 
circulatory problems. "Common salt" or the compound 
sodium chloride, NaCl , is used as a de-icant for winter 
road maintenance operations, as a regenerant for water 
softeners and is comimonly found as a constituent of 
septic waste. For these reasons, both the sodium and 
chloride ions were included in the test parameters.. 
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Chloride - as a member o^f the halide group, is a major 
inorganic anion that O'Ccurs in variable concentrations 
in practically all natural waters. It m,ay be of natural 
iriineral origin, or as an input from, any of the three 
Bources cited in the preceding paragraph,. The 
prO'Vincial objective of 250 m,g/L was selected 
principally for aesthetic purpO'Ses due the salty taste 
which m,ay be imparted to the water. 

Survey Procedures 

It was decided that the Ministry of the Environ:m,ent 
Pollution Survey Team comprised of 6 summer Bta,ff would 
conduct the field work. The survey consisted, o^f two 
parts,, each of a week duration. The initial sam,pling 
.from June I'O to 14 was intended to reflect the wet 
spring conditions while the second run from August 19 to 
23 essentially represents the dry summer conditions. 
The bacti samplee collected by the crew were submitted 
tO' the Ministry of Healt,h Laboratory on Resources Road 
for analyses with all chemical analyses Ovf the various 
water sam,ples collected conducted by the Ministry of the 
Enviro^nment Laboxato^ry also' 0',n ResOiUrces Road in 
Rexdale. 

During the August visit, area reside,n,ts were alsO' asked 
to assist in completing the brief questionnaire shown in 
Appendi,x C„ This questionnaire was designed to provide 
information to help in assessing results of the chemical 
and, bacterial data. 

Reporting of the results after each survey .followed 
normal M'OE/Health U,nit, protocol. MicrobiO'logical 
results were returned to MOE and relayed tO' the Health 
Unit. Any results exceeding <2/0 Total and Fecal 
CO'liform,s were brought to their attention and they in 
turn immediately notified the own.er to .arrange for 
re-sampling and to advise of remedial action. 

Both agencies were copied, directly .by the MO'E labo.ratory 
on the chemical test results. Where nitrate values 
exceeded the "Drinking Water Objective", 0'Wn,ers were 
n.ot.ified through the mail by the Health Unit. 

Discussion 

The properties involved in the su,rvey were catalo'gued by 
Registered Plan (Drawing 1), and individual results are 
presented in Appendix "D". A total of 268 of the 
potential 391 private water supplies in the area were 
sam.pled. The following Table summarizes the test 
results : 
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1985 WELL SURVEY RESULTS 



AREA 


TOTAL 
PROPERTIES 


NO. WELLS 
SURVEYED 


NITRATES 


BACTI 

F.C.>2/0 


l-5ppm 


5-lOpprri 


>10ppm. 


NORTH 


201 


142 


26-18% 


48-34% 


55-38% 


21-14% 


SOUTHWEST 


93 


56 


5-5% 


1-2% 





14=25% 


SOUTHEAST 


97 


70 


25-36% 


12-17% 


8-11% 


14-20% 


TOTAL 


391 


268-69% 


56-21% 


61-23% 


63-24% 


49-18% 



B' act er 1 a 1 0'g i c a 1 Result s 



equipped with a proper 

pitlesE adapter, they too 

closed system to the 

to the limited mobility 

identified by this test. 



Well \>:B.tei: supplies in the area are generally the 50mm 
dianeter variety. These type of wells are usually a 
closed-system jet pump installation whereas, the larger 
dianeter drilled wells are normally equipped with either 
a jet pump) or a submersible pump unit. Provided the 
larger diameter wells are 
tight-fitting sanitary seal or 
should essentially form a 
water-bearing formation. Due 
through soil of the organismiS 
bacterial contamination is generally not a problem with 
drilled wells if the entry of surface runoff to the well 
is eliminated- The low bacti counts recorded in the 
wells sampled in this area indicate that the majority of 
the supplies appear to be effectively sealed. These few 
wells shov7ing comparatively high coliform counts were 
likely subject to the entry of run-off directly into the 
well through constructional faults in the well itself or 
through improperly abandoned wells of sim.ilar depth in 
the immediate vicinity of the affected supply. The low 
total coliform counts recorded may have been due to 
minor faults in the sampling procedure rather than 
faults with the well supply. 



Nitrogen cycle 



Nitrogen usually exiets in septic effluent in an organic 
forra^ primarily as ammonium. After ammonified effluent 
changes its envirO'nment from the anaerobic (absence O'f 
oxygen) conditions existing in a septic tank to the 
aerobic (presence O'f O'Xygen) condition in the upper 
layers of a properly functioning tile field, the 
amm.onium is oxidized by nitrofying bacteria to nitrite 
and thence to nitrate according to the following sketch. 
In the process of denitrif ication, other groups of 
bacteria can convert nitrate to nitrite and then to the 
elemental and nitrogen (N^) form. 



REDUCED ORGANIC NITROGEN 
IN ORGANISMS 
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Nitrogen Cycle. Source: Torrey. 1976 



Area By Registered, .Plan 

South, - Windsor Drive_ -Lakeshore 

To the south of the lake in Plans 135, 171,, 172 and 18,2, the 

results indicate unusually high organic nitrogen values with 
virtually no nitrates in the majority of the wells sampled 
but t,he reverse condition, with few exception around the 
remainder of lake. This area lies in the Halton Till. The 
profile drawings based on the Water Well Records on, file with 
this Ministry report clay from, surface. The -logs do however, 
suggest the possi,ble existence of shallow water-bearing 
sand lenses at depths comparable tO' th,at of the septic 
syste,ms. Prolonged discharge of septic waste to this limited 
Eone may have rendered the waters incapable of completing 
the cycle to nitrate. Water Well Records indicate that 
supplies i,n this area are ,actually derived from a 



lower aquifer in the 320-metre elevation range. The 
corresponding chloride levels for these supplies are 
considered to be above background or natural quality but 
fairly consistent with values generally attributed to 

septic wa,ste. 

All water samples {Appendix D) collected from each of 
the aforementioned RP ' s and thO'Se samples from the 
adjacent area zoned as Cottage Residential, all meet the 
maximum acceptable concentration for nitrate and nitrite 
listed in Table I of the "'Ontario Drinking Water 
Objectives'"', but many of these same supplies, failed to 
meet the maximum desired concentration for organic 
nitro^gen listed in Table 2 of that guide. 

As the low plan numbers indicate, the area to the south 
of the lake is the oldest developed part dating back to 
the World War I era. Some records on file were 
submitted in the early years of the the Water Well 
Record program in the mid-fifties, yet there are likely 
many other supplies in existence, which actually 
pre-date that program for which no records are 
available . 

With few exceptions, virtually all well BUpplies sampled 
in the remaining RP ' s around the lake showed at least 
som,e detectable level O'f nitrate. There was no: 
consistency to the values reported however, the majority 
of the supplies exceeding the Provincial criteria for 
nitrates 10 rag/L were situated to the north of the lake. 

North, - Rosehill Dr. Elmvale & B^alson Blvds. 

Thirty-one of those well supplies with nitrates 
exceeding the Provincial Guidelines are located in RPVs 
212, 261" and 330. The stratified drift deposits in this 
area consisting of medium to fine sand from surface to 
the water-bearing formation afford little or no 
protection to the aquifer from the application of 
surface or sub-surface contaminants, ie., septic 
waste, ro'ad salt, water softener discharge. The nitrate 
results from the latter three RP's indicate a general 
increase in the values as you proceed to the south. 
This is consistent with the groundwater flow direction 
determ,ined from the brief survey conducted in that area 
last fall. 

The m,ean chloride levels for each of these three 
subdivisions are probably elevated above considered 
background values for the area but appear to be 
consistent with the general values attributed to septic 
waste. RP 212 had the highest mean chlo^ride level O'f 
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the three subdivisions which again would also be 
consistent with the groundwater flow direction. Only 
one well supply, located on Balson Boulevard in RP 330, 
actually had a chloride value exceeding the Provincial 
criteria of 250 mq/h, but this particular result 
{Chloride 259 mg/L } was probably indicative of a water 
softener in use in the immediate vicinity and 
dramatically illustrates the potential impact the 
discharge of surface or subsurface contaminants can have 
on groundwater quality. Plans 212, 216 and 330 were 
registered with the Township in 1924, 1933 and 1947 
respectively. A few of the water well records date back 
to the late 50 's, however the bulk of the wells appear 
to have been constructed in the late 60 's or early 
70 's. 

Northwest - Connor Dr. & Highcrest Blvd.. 

The majority of the wells for the newest subdivision, 
(Plan 2 045) immediately west of Plan 261, were 
constructed in 1982. Despite the relatively recent 
introduction to homes to this area, 9 of the 11 
properties sampled in the subdivision still showed 
unusually high nitrate values suggesting a definite 
impact on groundwater quality from. nitrates. 
Conversely, the corresponding chloride values were all 
low or indicative of considered background values. The 
chloride ion is relatively unreactive and moves readily 
through the soil matrix. For this reason it is 
considered as a good tracer element because of its 
fairly rapid Ttiovement in ground water. The test results 
for this particular area suggest a nitrate input other 
than from septic systems. Past agricultural practices 
on these and adjacent lands to the north may be a 
potential source of the input. 

RP ' s 164 and 242 bordering on Connor Drive w^ere 
established in 1918 and 1932 respectively. As with Plan 
2045 to the north, nitrate levels in both subdivisions 
V7ere relatively high, yet with only two exceptions, the 
chloride levels were comparable to the low values 
recorded in Plan 2045. The two high chloride values are 
possibly indicative of an influence from a water 
softener in use now or in the past in the general 
vicinity of these two supplies. Unlike the concentrated 
development around other parts of the lake, the latter 
two subdivisions are more or less strip development 
along Connor Drive. Under these conditions and in light 
of the low chloride values recorded in rhe two 
subdivisions, the bulk of the nitrates may be due to 
previous agricultural practices to the north. 



II. 

NO'rth Shore - Cedarvale Blvd. 

As with the latter two established, subdivisionB, RP 212 
was developed on the north shore of the lake in the 
1920' s. In this case however,, the area lies 
downgradient o^f two long-established developments (RP 
261 and 330J to the north. In the August 1985 survey, 
wells in Plan 212 reflected some of the highest recorded 
nitrate values. In addition, chloride levels among this 
group were considerably higher than those recorded in 
wells from Plans 164 and 242 to the west and would 
appear to be fairly consistent with the values generally 
attributed to septic waste. In three of the samples, 
levels exceeded lO'O mg/L and conceivably these supplies 
may also be impacted by either road- salting operations 
and/or water softeners in use in the general vicinity of 
the properties involved. 

Northeast - Ninth Line 

Water Well Records from RP 196 in the northeast corner 
of the lake indicate the distinct possibility of at 

least two water-bearing formations.. The depth reported 
on the older logs are generally in the 18-metre range 
(Elevation 3 2 0' metres AMSL) with the newer wells 
penetrating to about elevation 300 metres. Water Well 
Records on File indicate that at least two of the five 
properties sampled in this group definitely derive their 
water from the deeper zone. Test results from these two 
and a third supply for which no log is available are 
considered to reflect background or natural quality in 
view O'f the low nitrate and chlo^ride values whereas the 
remaining two supplies do show so'me nitrate 
impact. These latter two wells may terminate in a 
shallower zone. 

East - Churchill Ave & Dr. 



RP ' s 175 and 249 tO' the east of the Lake lie within the 
transition zone between the Halton Till to the south of 
the lake and the stratified drift deposits reported on 
the north. The wells to the east end of Churchill 
Drive, Plan 249, are generally about 25 metres in depth 
bO'ttoming somewhere in the 320 M^etre AMSL range. At 
least five water supplies in this vicinity reflect 
considered background quality in view of the low 
chloride and nitrate values. Towards the lake,, the 
supplies begin to reflect some indication of nitrates 
and in most cases a definite increase in chloride levels 
above considered background values. 
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In RP 175,, all biit three of the nineteen samples 
collected reflect at least some variation from, the 
considered, b,ackground values for ,both chloride ,and 
nitr,ates,. The mean chloride level, {Appendix D), waiS 
the highest, of all areas sampled. Considering the 
nitrate values recorded in the wells in this vicinity^ 
septic waste is likely one source of the chlorides but 
where - chloride levels exceed 80 mg/L, road-salting 
activities and/O'r w,a,ter softeners may alsO' be 
contributing factors to the degradation of the natural 
water quality. 

Southeast •• Mitchell Ave. Victor Dr , Valley Field. 

RP ' s 243 296 and 421 are long-established developments. 
A few of the 24 samples in rhis group reflect virtually 
no nitrates, yet in each case, the corresponding 
chloride was probably above background or natural 
quality. Conversely, other samples among this group 
reflect background chlorides yet elevated nitrates. The 
latter condition appears in those supplies bordering on 
the agricultural lands to the east of the three 
subdivisions. Both parameters do however, tend to show 
an increase as you proceed westward. 

The chloride ion is used as a tracer in some 
groundwater studies due to it's mobility. The test 
results fromi RP ' s 243, 295 and 421, indicate groundwater 
movement to the west- southwest through these areas. The 
agricultural lands to the east of the three subdivisions 
appear to be contributing some nitrate input to the 
groundwater regime in view of the test results from 
those v/ell supiplies bordering on these lands. The 
general increase in both the chlorides and the nitrates 
within the subdivisions is probably indicative of an 
impact from septic systems as water migrates through the 
area. 

RP's 239, 252 and 270 located west of the Ninth Line to 
the southeast of the lake and RP's 199 and 209 located 
due south of the lake were all beyond the limits of the 
sampling program. 

Southwe.st - Appleton Ave. Byron Ave. 

Only 5 water samples were collected, in RP 210^ none from 
the ,a,djacent, RP 228, yet the limited test resulte 
avail a.ble-j,, ,indica,te reaeonably good, quality w,ater in 
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this area. These plans were registered in 1924 and 1930 
respectively. Water supplies in this vicinity are 
derived from a ■water-bearing sand in the 320 metre range 
underlying roughly 12 to 15 metres of clay. The 
iraperm,eable nature of the clay appears to^ afford 
reasonably good protection to the formation in view o^f 
the favourable test results from this area. 

West - Lakeshore Blvd. 



The final area for discussion, is zoned as cottage 
residential., Wh,ere drilled wells appear to be the norm, 
around the lake,, ,a few wells in this vicinity are 
reported to be relatively shallow bo^red or dug wells. 

Due to the nature of their construction, this type of 
well is particularly prone to periodic bacterial 
problen!i,s ,froii the e,ntry of surface water. However, of 
the 8 suppliee s,ampled in this vicinity, only one showed 
any coll form count. 

As with other established areas around, the lake, 
nitrates also appear to be a problem in this vicinity.. 
Three of the eight samples collected showed nitrate 
levels e,xceeding the Provincial Guideline O'f 10 mg/L. 
Although a few wells in this group may be within the 
influence of upgradient agricultural lands ^ the 
corresponding chloride levels, appear to indicate that 
they are probably more consistent with nitrates from 
septic wastes. 

Summ,ary and Conclusions 

1 . The York, Regional He,alth Unit findings confirm that 
there is not a community wide problem with private 
sewage disposal systems and a sewage project for the 
community of Musselman Lake is not required at this 
time. 

2. The Health Unit's abatement program, will be 
continued during 1986 to investigate sewage syatemB' 
which, are potential problems related to set-back 
regulations or high water table conditions. 

3. Nitrates in ground water appear to be a problem 
around the lake with the exception of the southwest 
corner,, in particular, RP ' s 210 and pO'Ssibly 228. 

4. Twenty-four percent of the samples collected showed 
nitrates greater than 10 m,g/l . Foxty-four percent sho^wed 
levels above 1 ffi,g/l , 

5. Although, there is evidence that the agricultural 
lands bordering on certain subdivisions are responsible 
for some nitrate impact on groundwater quality, septic 



f " 



1* 



systeiiis are probably responeible for the greater part of 
the impairm,eiit of the natural water quality. This is 
particularly evident from the chloride levels in the 
mo're densely populated areas around the lake, 

S. AlthO'Ugh some wells did show high bacti counts, the 
bulk of the supplies indicated less than 2 total 
colif'Orms or essentially zero values. Where counts were 
present^ constructional faults with the individual well 
or minor error's in the sampling pro^cedure are thought to 
be the cause . 

Recommendations 

1. The York Regional Health Unit should continue an 
abatement program to investigate and upgrade defective 
private sewage disposal systems. 

2. Those parties who were notified by the Health Unit 
that their well supplies showed bacterial counts or that 
exceeded the drinking water objective for nitrate,, 
should contact the Health Unit regarding resampling of 
their water. 

3 Not all properties were sampled during the survey. 
Those parties v/hose wells aie not listed in the appendix 
would be advised to contact the Health Unit regarding 
sampling of their v-ater for both the bacterial and 
nitrate analyses. In keeping v/ith Provincial guidelines 
all private well water should be checked annually for 
bacterial contamination and more frequently when there 
are known water quality problems. 

4. The Municipality should undertake engineering 
studies to investigate alternative water eupplies for' 
the Community of Musselman Lake. 



ill „ Jii^iih^-.iif _-'St.. 



= 15- 

Ref erences 



B^randes, Dr. M., Interim Report - Part 1, 1972. 
"studies on Subsurface Movement of Effluent from Private 
Sewage DispO'Sal Systems Using Radioactive and Dye 
Tracers". Published fo^r the Ontario Ministry of 
Environm,ent , Toronto, Ontario. 

Brandes, Dr. M'. , Part 2, 1973-74, Studies on Subsurface 
Movement of Effluent from Private Sewage Disposal 
Systems Using Radioactive and Dye Tracers". Published 
for the Ontario Ministry of the Environment^ TO'ronto, 
Ontario. 

Chapman, L. J. and Putnam,, D. F.,,, 1966 "The Physiography 
of Southern Ontario"' published fo'r the Ontario Research 
Foundat ion , TO'rO'nto , Ontario , 

McKee, J. E., Wolf H. W, 1963. "Water Quality 
Criteria", published for California State Water 
Resources Control Board. 

McNeely, R. N'. , Neim,anis V. P. and Dwyer, L., 1979. 
"Water Quality Source book ~ h Guide tO' Water Quality 
Parameters", published for Environment Canada, Ottawa, 
Ontario . 

Ontario Ministry O'f the Environment 1981, "Outline cf 
Microbiological Methods'", Ontario Ministry of the 

Environment, 1981. Outlines of Analytical Methods", 

TO'ronto , Ont ar io . 

Ontario Ministry of the Environment, 1983. "Ontario 
Drinking Water Objectives". Toronto, Ontario. 

Ontario Ministry of the Invironment, 1985. "Water 
Quality and Private Sewage Disposal Surveys of Musselman 
Lake - Whitchurch-Stouf f ville Township, Regional 
Municipality of York,"^ Toronto, Ontario, 



APPENDIX A 

Yo^rk Region Public Health B^ranch 
1985 Report 

York Region Public Health Branch undertoo'k an abatement 
program to investigate and correct defective sewage systems 
identified in the 1984 MOE survey. In August 1985,, 153 
owners were notified in writing and advised of the status. O'f 
their sewage systems and the need tO' upgrade them. 

Analysis of application records showing appro>ved systems 
enabled reclas^sif ication-f rom Class 3 or 7 to Class 1 or 2 of 
nine systems. The Public Health Branch policy has been tO' 
approve area beds as replacement systems. Altho^ugh 
classified "too sm,aH" in the MOE survey, these systems are 
functioning satisfactorily and are similar in area to current 
septic tank filter beds. 

Thirty- four Class 3 systems were so designated due only to 
lack of minimum required setbacks to potable water supply 
wells. In no cases were nearby wells affected by bacterial 
contamination. These systems are otherwise Claes 2. 

As a result of concerns regarding direct pollution of the 
lake from the following: - 

1 - direct discharge to or near the lake; 

2 - sewage system too^ close tO' lake (within 15 metres}; and 

3 - system too close to high ground water table {minimum 

clearance of 0'.5 metres from bottom of trench). 

All lakeshore properties on the north side of the lake were 
rechecked by the Public Health Branch. After review of the 
MOE survey file? the banks near the lake and along the 
shoreline v;ere checked for evidence of pipes and direct 
discharge. Any system located beneath a finished grade 
indicating insufficient clearance above ground water table 
was noted. Distances from systems to the high water line 
were measured. In all 18 premises along Connor Drive (Est. 
81 - 99) and 20 premises along Cedarvale Blvd. (Est. 423 - 
442} were inspected wn:h findings as follov/s:- 

Direct discharge to/near lake - 2 

Est. #432 - wringer washer used approx. 3m from the 
lake, residue on steep bank towards the lake. 

Est. #426 - direct discharge of grey water via 1 1/2" 
plastic pipe emerging from the bank,, approx. 3m. from 
the lake. 

Est, # 82 - overflow through open top of steel tank, 
co'rrected by sealed access lid (fo^llow up of 
neighbour's complaint). This sewage system is too 
close to the lake. 
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Connor- Drive 



Est.# 


Tile B^e 


d 


GWT 




Replacement 


8.1 


approx. 


40 " 






possible 


82 


approx. 


40' 






no 


85- 


approx. 


SO'' 






no 


ii 


appro^x. 


30' 






no 


87 


appro'X. 


20-40' 






no 


88 


approx. 


40 ' (grey wat 


er) 




holding tank 
Installed 


89 


0' ~ 35' 




yes 




no 


m 


approx . 


30=40' 


pO'Ssi 


ble 


no 


m 


<50' 




possi 


ble 


possibly 


m 


<50' 




possi 


ble 


possibly 


97 


<50' (p 


It privy 20' } 


pO'Ssa 


ble 


no 



Ce d a r V a 1 e B 1 vd . 



434 10 - 20' yeg yes 

80-438 approx. 30' (pit 

privy) no yes 



The systems classified Class 4 (grey water) and Class 5 
(sev/age) were inspected. All of the Class 5 systems we^re the 
result of inadequate tanks ( odour ^ rusted, needing new lid) 
or poorly constructed pit privies (not vermin proof or close 
to a well). No instances of sewage ponding from a tile bed 
were found . 

Class 4 systems were as a result of improperly constructed 
] eaching pits (cover, odour) or direct discharge to ground 
surface of grey water usually in crawl spaces under seasonal 
cottages. No evidence of overflow or runoff was found except 
in two cases. One involved t laundry machine discharging 
near the lake, the other a grey water pipe into the lake. 
Many premises have pipes bringing water from the lake for 
irrigation or as a water source for seasonal cottages. 
Direct pollution of the lake was found only in the twO' 
instances of grey water discharge not,ed above. 
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Concluslons and Reco'mm.endations 



1. Individual sewage systems are not adversely affecting 
lake quality and are not the cause of adverse bathing 
beach results. 



2. Indirect pollution is possible from 13 systems on the 
lake's north shore which are too close to the lake 
and/or the high ground warer table. In these cases 
the owners cannot be forced to upgrade their systems 
because there is no evidence of malfuncrion, i.e. 
sewage ponding or discharge on the ground surface and 
the only alternative is a holding tank. Two 
properties {tt-88 and 91) have an arrangement whereby a 
holding tank has been installed for toilet waste and 
the existing system, used only for grey water. This 
prolongs the life of the bed and eliminates the 
problem associated with large suspended solids, 
bacteria, etc. Class 1 toilets, e.g. chemical toilets, 
incinerating toilet, etc. may also help alleviate 
these problems. these solutions have been recom.mended 
to those owners whose systems are too near the lake or 
the ground water table. These sysnems are rxow 
monitored each spring to ensure that no ponding is 
oc curing . 



High nitrate levels in well water as demonstrated in 

the 1985 MOE survey are the result of high density 
pemanent housing on the north side of the lake. 
(Rosehill Drive, Elmvale Blvd., Balson Blvd.). 



Although originally cottage lots, conversion to 

||' permanent housing has been possible due to native 

P sandy soil conditions which make small on-site septic 

fe tank leaching beds possible. The average lot is S^OOO 

I . sq. ft. {50' by 100' lot) with a three bedroom hO'Use 

p ,^ and sandy soil. The MOE Manual Large Systems suggest 

^''"•\ hydrogeologic studies when design sewage flow exceed 

l^'" 15,000 litres per hectare. This is equivalent tO' a 

fr' lot size o^f 8^000 sq. ft. for a household of four 

[? persone. 

Furthermore^, "the prime concern niay be the possibility 
of ground water impairment rather than the hydraulic 
considerations. It is frequently on sites where soils 

of high hydraulic conductivity are present that the 
addition O'f sewage is most likely to affect on-site 
water resources . " 



4. Upgrading of substandard systems should be required at 
the time of time of application for building permits 
where conversion to permanent or more extensive 
seasonal usage would be made possible. 



Footnote • 

Throughout 1985 to November 1986, 15 property own,ers 
have upgraded system,s from Class 3 or 4 to Class 1. 



m& 
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APPENDIX B 



Colifo'rm bacteria 

per 100 ml Interpret at io^n 

Total Fecal 



>160' >60' Unsafe for drinking. This water is 

contaminated and should not be used for 
drinking under any circumstances. Do not 
attempt to apply these standards and 
interpretatio'ns tO' surface waters used for 
swimming . ^ _^ 

10-60 1-60 Unsafe for drinking. Pollution source may 

be some distance from the water source, or 
diluted with large volumes of pure water, 
or the sample may not have been received 
within 48 hours of being taken. Samples 
older than 48 hours cannot provide 

reliable results. 

10-160 Unsafe for drinking. ContaMination is not 

likely to be of sewage origin unless far 
removed from the water source or unless 
there has been a delay in receipt O'f 
sample. Common with new wells befO're 
disinfection and shallow dug wells which 

are not prop'erly sealed. 

1-9 Doubtful for a single sample,, but safe for 

drinking if condition remains stable and 
supply is protected and lO'Cated at least 
100 ft. from any source O'f human or anim,al 
wastes. Rep'Sat samples may show exactly 
the same results because bacteria are not 
distributed uniformly in water, 
contamination tends to^ enter 
intermittently and numb^ers can change 
during sample transit time. Frequent 
sampl ing recommended . 



Safe for drinking 



Est Unsafe for drinking. Number has been 

estim^ated due to some interference with 
the test. Exact number is not really 
critical, especially if m excess of 

limits shown above, for judging safety. 



0/G Doubtful condition and not recommended for 

drinking. No coliform bacteria could be 
detected because of "overgrowth" by other 
bacteria. This condition frequently 
occurs with new wells, dug wells receiving 
soil drainage, or wells which have been 
idle for sometime. Collect another sample 

_^ and identify clearly "REPEAT SAMPLE:. 
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APPENDIX C 



DATE : 



QUESTIONNAIRE 
MUBSELMAN LAKE WELL SUPPLY 
EST. NO: SAMPLE SUB NO 



WELL DATA 



Dug 



Drilled 



Depth 



Casing Size 



Data Drilled 



Owner When Drilled 



WEATHER CO'INDITIONS 



Presents 



Previous. 24 Hours: 



LAWNS: Is Lawn Fertilized? 



SEWAGE DISPOSAL SYSTEMS^ : 

Any Change Since Last Year? Yes 

If Yes, What? 



No 



STO/APAB . 5 



APPEMDIX D 
PMN BwmmY 



PLAN/AREA 


mop 


UENhHAL 
WFTJ. DEFIHS 


BRUJMiWANi: MMMilAL 


F Mm, & 

'TOT' Kj . ' 


NIIRATtS AUG. 1985 


nr, 

(«AN) 


<1 


>1<5 


5<10 


>10 


Cbtt. Res id. 
south of lake 


9 


15-20m 


10m +/- clay underlain by sand 


high 


9 








7-49 
(29) 


Cott. Res id. 
west of lake 


8 


12-15m 


sand 


low 


2 


1 


2 


3 


9=60 
(30) 


135 


8 


15-20m 


10m +/- clay under lain by sand 


high 


6 


2 






6-52 
(28) 


142 


1 


12-24m 


10-12m " 


low 


1 








30 


164 


11 


15-18m 


10m +/- clay overlying sand 


low 




5 


4 


2 


<1-118 
(26) 


1^1 


' 3 

i 


24-30m 


23m " ** 


high 


3 




j 




5-18 
(10) 


;! 172 


9 


12-15m 


llM " »* 


high 


7 


2 






<l-23 

(10) 


175 


19 


12-24m 


clay overlying saiid 


low 


4 


8 


5 


2 


11-152 

(92) 


1; 182 


5 


24-30m 


21J!1 +A * 


high 


5 




1 




16-31 
{22} 


196 

'i 1 


5 


16m +/- 
& 35m +/- 


6m +/" clay overlying sand, clay 
again 18-33m sand 


low 


3 






1 


<1-18 



*"iQra 



y -F - '^"l^TW^^ '^2T*«»'-«^^5flgi:'"^-5^P*v 



REGIHlKt?Kfl 
PMN 


SMIPTiEn 


(S^ERAL 
WELL DEPmS 


EREDCMINftOT JMTtKiAL 


F pmi. & 

TOT Kj, 


NIIRATES AUG. 1985 


CL 


<1 


>1<5 


5<10 


>10 


210 


5 


18m +/- 


12-15in clay miderlain by sand 


low 


5 








8-29 

(14) 


i 212: 


17 


15-3ftn 


said 


II 




6 


3 


8 


16-121 
(55) 


242 


9 


10m +/" 


said 


It 


1 


2 


5 


1 


<1-21 
(6) 


243 


11 


21-24m 


12m +/- clay or clay & stones 

overlying sand and gravel 


M 


2 


8 




1 


15-46 
(25) 


249 


13 

11 i 


12-24m 


said overlying clay overlying 
sand 


Tl 


8 


4 


1 




<1=49 
(13) 


261 


20 


12-21m 


sand 


II 




7 


5 


8 


<l-87 
(23) 


296 


8 


13-23m 


15m +/~ clay overlying sand 


tf 




5 


1 


2 


<l-75 
(27) 


! 330 


31 


21l!X +/- 


sand 


II 


1 


6 


9 


IS 


<l-259 
(43) 


421 


5 


18m +/- 


13m +/- clay overlying sand 


II 


3 


1 


1 




<l-79 
(17) 


2045 


11 


33m V- 


sand to 21m +/- followed by 
clay to 33m +/- then sand 


11 


2 


1 


5 


3 


<1-16 
(7) 



HQVE^ 0W^^ 


PLM4' NUMBm 


1 










AUOIST 1985 




JUNE/85 


BACTI 


WKT.T. ODG 
NUMBER 


CHDORIDE 


SODIUM 
(mg/l) 


POTASSIUM 
(irg/l) 


EPEK 
AMMONIA 


TOTAL 

KJKI.DAHL 


NITRITE 

(ng/1) 


NITRATE 
(mg/l) 


ORGANIC 
NITROGEN. 


NITRATE 
(mg/l) 


jum 


AUGUST 


M. Pr ingle 


Cottage 


Res 




49 


16.5 


1.10 


1.40 


1-60 


.010<T 


< - 05<w 


0.20 






2/2 


B- Palmer 




n 




7 


3.5 


1.10 


2.90 


3.10 


< . 005<w 


<.05<^ 


0-20 






<2/0 


Glendale Beach 




" ' 




37 


8.8 


1.30 


5.30 


5.70 


< . 005<w 


.10<T 


0.40 


<.10 


<2/0 


<2/0 


D.W. Walker 




II 




34 


10.0 


0.90 


1.30 


1.70 


. 010<T 


.20<T 


0.40 


<.10 


<2/0 


<2/0 


K . Pascoe 




ri 




35 


14.0 


0.75 


2.40 


2.70 


. 010<T 


.75 


0.30 


.80 


<2/0 


<2/0 


T. Stephen 




w 




32 


6.0 


1.10 


2.10 


2.15 


< . 005<w 


< . 05<w 


0.05 


<.10 


<2/0 


<2/0 


G. Sijrpson 




n 




17 


4.2 


1.30 


0.90 


1.15 


.060 


< . 05<w 


0.25 


<.10 


<2/0 




M. Singh 




11 




36 


15.5 


0.40 


0.10<T 


0.50<T 


< . 005<w 


.10<T 




<.10 


<2/0 


<2/0 


P. Baughn 




n 


5167 


15 


8.2 


1.10 


2.80 


3.00 


< . 005<w 


< . 05<w 


0.20 


<.10 


<2/0 


2/0 






























M. Gray 






9 


2.0 


0.65 


<0 . 05<w 


0.20<T 


< . 005<M 


4.40 




5.20 


<2/0 


<2/0 


J. Smith 




3738 


38 


11-2 


0.50 




0.30<T 


< . 005<w 


12-80 




1 




<2/0 


J. Segel 






60 


23-50 


0.65 




0.30<T 


-010<T 


12.30 




7.10 


8/0 


2A 


B. Ellis 






22 


7-60 


0.70 




0.20<T 


< . 005<w 


0-70 




18.20 


<2/0 


<2/0 


Bumie 






31 


12 .,50 


0.60 




0.30<T 


<.005<w 


6-30 




5.30 


<2/0 


<2/0 


L. Gray ! 


;| 




47 


13.00 


0.65 




' 0.30<T 


<-005<w 


20.50 




12.90 


<2/0 


<2/0 


D. Rate 






16 


6.00 


1.00 




0.20<T 


< . 005<w 


< . 05<w 




<.10 


<2/0 


<2/0 


J. Daniel 




8296 


13 


8.40 


1.60 




0.30KT 


<.005<w 


6.20 




7.20 


<2/0 


<2/0 



yS^St!^^,- ri-'iHJS^^ 



nam ammi 


1) 
PLAN NUMBER 


1 




; 






AUOTST 1985 ' . "^ - .'- .... 


JU^E/85 


BACTI 


WFIJ, LOG 
NUMBER 


CTLDRIDE 

imA) 


SODIUM 

(mg/1) 


POTASSIUM 

(mg/1) 


ERhiK 
fflMONIA 


TOTAL 
KJ Kl DME. 


NITRITE 
(mg/1) 


NITRATE 


ORGANIC 
NITROGEN 


NITRATE 

im/i) 


JUIC 


AUOTST 


G. toderson 


135 




28 


16.5 


0.50 


0.1<T 


0.50<T 


0.04<T 


2.8 








4/1 


R. Rowe 






30 


24.0 


0.40 


<.05<w 


0.20<T 


<.005<w 


4.9 








2/2 


Mrs. B- Eagan 






6 


3.2 


0.70 


,30<T 


0.70 




<.05<:w 




i' i 




2/1 ' 


W. Assnick 






52 


30 


1.20 


2.80 


3.10 




II 


0.3Q 






6e/6 


P. Kainen Hall 






23 


8.0 


0.75 


0.30<T' 


0,60<T 




II 








<2/0 


S. Thonpson 




8262 


51 


183.0 


0.40 


<.05<w 


0.20<T 




if 




<.l 


<2/0 


10/6 


M.A. Ydcely 






10 


126.0 


0.20<T 


< . 05<w 


0.30<T 




It 


.-. - -,.. 


<.l 


<2/0 


2e/2e 


J. Wylie 






21 


9.6 


2.20 


0.20<T 


0.5^0<T 




0.10<T 




<.l 


<2/0 


9e/9 


'; 




i 


-' 


■ 






1 


II 






,1 


■'! 


<2/0 


G. Dixon 


142 




30 


12.8 


0.95 


. 10<T' 


0.40<T 


< . 005<w 


<.05<w 




































G. Nadon 


164 


8297 


10 


2.2 


0.50 


<.05<w 


0.30<T 


0.025>T 


11.40 




11.10 


<2/0 


>160/0 


S. Sekuloueki 




1573 


5 


1.5 


0.50 


It 


0.20<T 


< . 005<w 


7.20 




6.60 


<2/0 


<2/0 


D. Birch 






5 


1.8 


0.50 


n 


0.30<T 


0.010<T 


8.40 








<2/0 


E. Thorpe 


• 




70 


2.2 


0.55 


n 


0.20<T 


<.005<w 


2.90 




2.00 


6/0 


<2/0 


D. Caulford 






3<T 


1.2 


0.40 


II 


<0.10<w 


11 


6.70 








<2/0 


M. Fullan 






18 


21.2 


0.40 


11 


0.20<T 


ti 


10.80 








<2/0 


Norton/Death 






3.2<T 


3.0 


0.80 


It 


0.20<T 


11 


1,10 




1 


1, 


42/5 
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HOVE OWNER 


PLAN MJVBSl 












AUGUST 1985 




JUtE/85 


■■ ■ ■ ■^- '- '■ ' ' 

BACTI 


WFJJ, LOG 
MMBER 


CHLORIDE 
(n^/1) 


SODIUM 

(irg/l) 


POTASSIUM 
(n^/1) 


frkih; 

AMMONIA 


TOTAL 
KJih;i ,DAHL. 


NITOIl'E 
(ng/l) 


NITOATE 

(mg/1) 


OR^NIC 

NITROGEN, 


NITRATE 
(mg/1) 


JU]^E 


AUGUST 


M. Lananna 


164 




118 


14.0 


0..60 


<.05<w 


0.20<T 


<.005<w 


4.00 


1 




I 


<2/0 


L. Bourgaize 


II 




10 


2.20 


0.50 


11 


0.20<T 


n 


9.50 




11.60 


110/20 


>160/0 


S. Piciiler 


II 




6 


3.20 


0.50 


II 


<0 . 10<w 


11 


4.40 








<2/0 


N. Wilcox 


II 

1 




17 


4.50 


0.60 


II 


0.20<T 


II 


4.70 


lii 






<2/0 






























E. Ando 


171 




7 


4.0 


1.0 


1.60 


1.70 


< . 005<w 


< . 05<w 


0.10 






<2/0 


H. Halford 


171 


! 


5 


3.5 


1.10 


2.60 


2.60 


II 


II 




<0.10 


<2/0 


<2/0 


I. Wilson 






18 


3.5 


0.80 


1.10 


1.30 


II 


II 


0.20 


<0.10 


<2/0 


<2/0 






























P. M.artin 


172 


II 
II 


1 8 


3.50 


1.30 


0.40<T 


0.70 


<.005<w 


< . 05<w 




<0.10 




le/1 


D. McMuHen 






20 


8.20 


1.75 


0.40<T 


0,6<T 


< , 005<w 


<.05<w 






<2/0 


<2/0 


Md»*!iil len/Gxbson 






10 


3.50 


0.85 


<0 . 05<w 


<0.10<w 


0.07 


2.20 








<2/0 


T. Stafford 




9666 


6 


2.50 


0.80 


11 


<0 . 10<w 


0.28 


3.30 




3.20 


<2/0 


<2/0 


E.A. White 




1! 


' 23 


9.50 


1.15 


II 


0.65 


<.005<w 


< . 05<w 




0.30 


<2/0 


<2/0 


W. Jolmston 






19 


7.50 


1.00 


II 


0.3<T 


It 


0.2<T' 




<0.10 


<2/0 


<2/0 


J. Langrigg 




8283 


7 


11.20 


1.65 


0.70 


1.05 


II 


< . 05<w 




1.20 


<2/0 


4/1 


F. lollo i 




ii 


0.2<T 


4.0 


1.55 


3.8 


3.8 


II 


II 


1 




i; 


<2/0 


E. Mielke 






4 


3.2 


1.20 


3.4 


3.6 


II 


II 




<0.10 


<2/0 


<2/0 
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HCME OWNbK 


FUm NUMBER 












AUOJST 1985 


JtME/85 


BACTI 


WFJJ, LOG 


OEiORIDE 

imA) 


sceuM 

(n^/1) 


POIASSIIM 

[mA) 


raFK 

AMMONIA 


'TOmL 
KJKimHL 


NITRIIK 

imA) 


NITOATE 
(mg/l) 


ORQ\NIC 
MTOOUEN 


NIIRATK 

(mg/l) 


jijm 


AUGUST 


J. Bond 


175 




72 


13.0 


0.95 


0.05<T 


0.20<T 


O.OKT 


29.50 




34.0 


<2/0 


<2/0 


A. ¥eltri 


fi 




88 


45.2 


1.25 


<0.05<w 


If 


0.08 


8.60 






1 


<2/0 


H.W. Foster 


n 


5168 


152 


65.0 


1.40 


0,05<T 


II 


O.OKT 


3.40 




3.7 


<2/0 


60/0 


J. Fleet 


n 




138 


46.0 


1.65 


0.05<T 


0.30<T 


11 


<0.05<w 








2/0 


S. Dipierto 


n 




69 


14.5 


1.45 


0.30<T 


0.50<T 


II 


<0.05<w 








<2/0 


Gray/Sedgwiek 


- 


30% 8 

8 2S0 


131 


61,0 


1.45 


<0.05<w 


0.20<T 


II 


6.70 




7.2 


<2/0 


<2/0 


A. Hodder 


" ■ 




78 


21.5 


6.30 


<0.05<w 


0.20<T 


0.015<T 


10.30 




12.7 


<2/0 


<2/0 


J. Coultice 


II 




62 


20.2 


1.30 


0.30<:T^ 


0.50<T 


O.OKT 


0.350 










J. Cbul-tice 


II 




70 


31.0 


1.20 


<0 . 05<w 


0.20<T 


0.02<T 


7.50 




5.4 


<2/0 


1/1 


W. Armstrong 






92 


53.0 


1.40 


II 


0.30<T 


0.07 


4.40 








<2/0 


M. Yorklewidh 






104 


60.0 


0.95 


II 


0,20<T 


0.10<T 


9.70 




10.3 


<2/0 


<2/0 


F. Napier 


II 




80 


44.0 


1.30 


II 


0.30<T 


O.OKT 


5.40 




4.9 


<2/0 


<2/0 


J. Castle 


II 




69 


22.2 


1.40 


0.40<T 


0.50<T 


O.OKT 


<0 - 05<w 








52/11 


A. El son 


II 




118 


51.0 


1.50 


0.30<T 


0.50<T 


0.080 


1.10 




1.20 


<2/0 


<2/0 


E. Ulbl i 


m 11 




126 


53.0 


1.50 


o.io<r 


0.40<T 


0.03<T 


1.40 








4/0 


E. Blimdan 


II 




24 


15.6 


0.80 


<0.05<w 


0.20<T 


<.005<w 


1.90 








<2/0 


R. Andress 


1! 




140 


51.0 


1.60 


11 


II 


<.005<w 


4.85 








<2/0 


J. Mhite 


II 




11 


7.2 


0,90 


11 


II 


O.OKT 


4.40 








<2/0 


I. Van Wyngarden 


" 8440 


120 


63.0 


1.30 


11 


It 


0.015<T 


2.80 




2.80 


<2/0 


<2/0 
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HCME OWNER 


PLAN NUMBm 










AUGUST 1985 






JU^E/85 


BACri 


WFT.T.. LOG 
MJMBER 


'CHLORIDE 


SODIUM 
(mg/1) 


POTASSIUM 
(irg/l) 


FPKK 

MmONIh 


TOTAL 

kj'h:i .dahl, 


NIIRITE 


NITOATE 
(mg/1) 


ORcmic 

NITROGEW 


NITRATE 
(mg/1) 


JUNE 


AUOJST 


R. Walker 


182 


2070 


16 


7.2 


1.15 


2.50 


2.75 


0.10<T 


<.05<w 


0.25 


<0.10 


<2/0 


<2/0 


R. Sutcliff 


11 




31 


12.5 


1.70 


< . 05<w 


<0 . 10<w 


O.OKT 


0.3D<T 








<2/0 


J. Head 


II 




16 


11.7 


1.45 


1.10 


1.50 


0.015<T 


0.20<T 


0.40 


<0.10 


<2/0 


<2/0 


N. Prentouitdi 


ri 


) 


28 


14.2 


1.30 


0.10<T 


0.30<T 


<.005<w 


<.05<w 




<0.10 


<2/0 


<2/0 


J, Wyiie 


fi 




20 


10.0 


2.05 


0.20<T' 


0.80 


< . 005<w 


0.10<T 




<0.10 


<2/0 


<2/0 






























F. Wilkins 


196 




11 


3.5 


0.70 


<.05<w 


0.20<T 


<.005<w 


6.90 








<2/0 


R. Wigmore 


II 


5462 


0.2<T 


2.0 


0.75 


II 


0.20<T 


II 


< . 05<w 




<0.10 


<2/0 


10/0 


H.A. McMillan 


It 


2109 


1.2<T 


2.0 


0.70 


II 


< . 10<w 


II 


<.05<w 








2/0 


G. Blackwell 


11 




0.2<T 


2.2 


0.70 


II 


< . 10<w 


II 


< . 05<w 




<0.10 


<2/0 


<2/0 


B. Peart i! 


m 




18 


10. S 


0.70 


11 


0.30<T 


II 


13.5 








<2/0 






























H. Til Iyer 




10596 


29 


8.2 


1.20 


<,05<w 


0.20<T 


< . 005<w 


<.0'5<w 








<2/0 


K. Mortimer 






8 


3.0 


l.'OO 


0.40<T 


II 


11 


<.05<w 




<.10 


<2/0 


<2/0 


C. T^emaine 






12 


4.4 


1,10 


<.05<w 


If 


11 


o.io<r 




0.10 


<2/0 


2/0 


F. Wildman 




10597 


9 


4.2 


1.20 


ri 


II 


n 


<.05<w 




<.10 


<2/0 


<2/0 


W. Miller 




13958 


12 


4.0 


1.30 


If 


f'l 


IT 


0,20 




0.80 


<2/0 


<2/0 
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HCME OWNER 


PLAN Nomm 




( 








AUGUST 1985 




JUNE/85 


BACTI 


WFI.r. LOG 


CffijORIDE 


SODIIM 
(wg/l) 


POTASSIUM 

(n^/l) 


FRhIK' 

AMMONIA 


TOTALi 
KJhll .DAHL. 


NITRITE 


NITRATE 

(mg/l) 


ORC^^IC 

Nimo^ 


NrTOATE 
(ng/1) 


JUNE 


AUajST 


G. Peet 


212 


3065 


28 


16.00 


0.75 


<.05<w 


0.30<T 


< . 005<w 


22.20 




20.80 


<2/0 


<2/0 


B, Cenic 




4540 


8 


2.50 


0.65 




0.20<T 


II 


4.90 








<2/0 


A. Sinclair 






121 


25.50 


0.80 




0.20<T 


n 


9.40 


1 


7.20 


<2/0 


<2/0 


G. Jobs 






25 


5.50 


0.60 




0.20<T 


11 


3.50 




2.90 


<2/0 


<2/0 


P. Gledall 






23 


26.50 


0.75 




0.40<T 


n 


16.10 




19.20 


<2/0 


<2/0 


L. Gorman 






48 


43.50 


0.80 




0,30<r 


0.010<T 


23.50 




25.00 


<2/0 


<2/0 


T) 






120 


27.60 


0,75 




0,30<T 


<,005<w 


3.60 




3.70 






G. Gallagher 






53 


6.60 


0.60 




0.20<T 




4.30 








<2/0 


H. Beishuizen 


11 




108 


26.20 


0.80 




0.20<T 




3.70 








<2/0 


G. Sartor i 


II 




106 


26.50 


0.80 




0.30<T 




3.50 




3.00 


<2/0 


<2/0 


R.H. Muir 


It 




40 


14.50 


0.75 




0,20<T 




10.80 








<2/0 


W. Paziewski 


II 


8289 


16 


7.50 


0.65 




0.30<T 




10,70 




11.30 


<2/0 


<2/0 


V. Davies 


If 




73 


25.50 


0.80 




0.30<T 




8.70 




8.20 


<2/0 


40/0 


ii 


It 


8293 


52 


16.60 


0.85 




0.20<T 


0.010<T 


6.00 








lOA 


K. Gilroy 


rt 




33 


40.00 


1.10 




0.30<T 


<.005<w 


21.00 




24.00 


<2/0 


<2/0 


R, Wilks 






35 


3.60 


0.85 




. 30<T 


< . 005<w 


41.00 








<2/0 


F . Sanrpagna 






40 


3.20 


0,85 




0.40<T 


0.010<T 


28,90 








160/5 




























i 
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P'LW NWBHR 










AUOTST 1985 




JUM/85 


BACTI 




WKTJ, LOG 
MJMBER 


CTLORIDE 


SODIIM 

(mg/1) 


- 
PCTASSIIIM 


FBm: 

pimmm 


KJHLDAHL 


(mg/l) 


NI'IRA'l'Bj 

imA) 


ORGANIC 
NITROGE^^ 


Niiw\'J'fc; 
imA) 


Jllb® 


mm&t 




J. Rainer 


242 




5 


2.20 


0.45 


< . 05<w 


<0 . 10<w 


<.005<w 


3.70 








<2/0 




H. Benders 


II 




1.2^ 


2.00 


0.90 


II 


0.20<T 


0.010<T 


0.10<T 




<0.10 


<2/0 


64/0 




V. Carraro 


11 




6 


2.00 


0.50 


II 


0.30<T 


<.005<w 


7.90 




8.30 


<2/0 


<2/0 




W. Goodyear 


n 




8 


2.20 


0.50 


1) 


<0 . 10<w 


<.005<w 


8.80 












R. Urbanati 


II 




21 


2.50 


0.60 


II 


0.20<T 


0.010<T 


19.50 








<2/0 




E. Davis 


fi 




7 


2.00 


0.50 


It 


11 


<.005<w 


9.70 






; ' 


2/0 




M. Mams 


If 




3.6<T 


1.00 


0.40 


II 


11 


0.010<T 


6.70 




7.00 


<2/0 


<2/0 




B. Brethour 


If 




3.0<T 


1.50 


0.80 


II 


11 


0.010<T 


3.60 




2,60 


<2/0 


<2/0 




L. Prospero 


II 




5 


2.00 


0.60 


11 


11 


0.010<T 


7.80 




8.30 




<2/0 




* 1 




! 




! 






















L. Pevras 


243 




46 


15.60 


1.00 


<0,05<w 


0.40<T 


0.020<T 


21.70 












R. Loncegan, 


II 




15 


4.50 


1.10 


11 


0.20<T 


<.005<w 


3.80 




4.00 


<2/0 


<2/0 




J. Rickerby 


II' 




37 


7.20 


1.65 


11 


0-20<r 


<.005<w 


< . 05<w 








4/0 




J.J. Binghaii 


II 




24 


4.80 


1.40 


n 


0.30<T 


0.050 


3.30 




<0.10 


<2/0 


<2/0 




P. Fray 


11 




22 


4.50 


1.45 


II 


0.30<T 


<.00S<w 


3.20 




0.10 




52/44 




L. Grenstead 


II 1 


\ 8446 


20 


3.50 


0.90 


II 


<0 . 10<w 




4.10 




4.30 


<2/0 


<2/0 




H. Dover 


11 


8419 


23 


4.20 


1.25 


II 


n 




2.90 




2.80 


<2/0 


<2/0 




R. Morreau 


11 


8445 


17 


3.50 


1.00 


II 


II 




2.50 




2.20 


<2/0 


<2/0 




R. Smith 


II 




19 


5,20 


1.25 


11 


II 




1.40 


1 


1.90 


<2/0 


<2/0 




D. Marslnman 


II 




20 


4.20 


1.20 


fi 


0.20<T 




3.10 




3.80 


<2/0 


<2/0 




D. Foley 


II 


6041 


33 


6.00 


1.35 


11 


<0 . 10<w 


0.010<T 


< . 05<w 




0.20 


<2/0 


<2/0 



HCME amm 


FLM NUMBER 




I 






mJOTST 1985 • • V' =- - 


JUNE/85 


BACTI 


wKr,r, LOG 


CHLORIDE 


SODIUM 

imA) 


POTASSIUM 
(1^/1) 


WKH 

mmonm 


lUffiL 


NITRIC 

imA) 


NITOAIE 
(mg/l) 


ORCmNIC 
NITOOGEN 


NITRATE 
(n^/1) 


jm« 


AUGUST 






























R. Robb 


249 


8441 


49 


14.0 


1.00 


<.05<w 


0.20<T 


<,005<w 


3,80 




2.90 


<2/0 


<2/0 


M. Walker 


11 




48 


12.5 


1.25 




I'l 


11 


3.50 








<2/0 


C. Ins ley 


II 




8 


7.2 


0.75 




II 


II 


3.70 




4.10 


<2/0 


4/0 


G. Dodd 


II 


9159 


5 


2.5 


1,00 




II 


II 


0.20<T 




<0.20 


<2/0 


<2/0 


S. Morrison 


" 




34 


19.0 


1.00 




<0.10<w 


II 


6.30 




i 




<2/0 


L.C. Grove 


n 




7 


5.6 


1.20 




0.20<T 


II 


<.05<w 








2/0 


D. Cbllins 


If 




19 


10.2 


0.95 




II 


II 


2.50 








<2/0 


W.D. CraiAtford 


n 




3.4<T 


8.2 


1.40 




11 


H 


0.40 










M. Cairpoiter 


It 


1910 


3.4<T 


2.5 


1.40 




11 


11 


<.05<w 




<0.10 


<2/0 


<2/0 


J,B. Brown 


ir 




2.8'<T 


2.0 


1.00 




11 


II 


II 




<0.10 


<2/0 


<2/0 


A. Clellmd 


II 


8448 


1.4<T 


2.0 


l.OS 




If 


11 


II 




<0.10 


<2/D 


<2/0 


H.M. Sewell 


It 




1.0<T 


2.0 


0.90 




0.30<T 


<.010<T 


H 








<2/0 


P. Richer 


II 




0,2<T 


2.2 


0^..70. 




<0..10<T 


< . 005<w 


II 




<0.20 


<2/0 


<2/0 


































I 


" ! 
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HCr^ OWISKR 


PLAN NUMBER 










AUOJST 1985 






JUNE/85 


BACTI 


WKTJ, LOG 
MJMBm 


OEjORIDE 

im/i) 


SODIUM 

imA) 


POTASSIUM 
(mg/1) 


FRFIK 

AmONIA 


TOTAL, 
KJh;i ,DAHL 


NIIRITE 
(rng/1) 


NIIRATE 

(mg/l) 


ORGANIC 
NIlROGHiN, 


NllRAlE 
(mg/i) 


ju^e: 


AUGUST 




261 


8685 


87 


63 ..00 


1.00 


<.05<w 


0.30<T 


0.020<T 


13.10 








<2/0 


R. Stewaird 


II 




; 71 


39.00 


1.15 


n 


0.20<T 


< . 005<w 


12.40 


II 




<2/0 


<2/0 


G. Baxter 


«f 


8299 


32 


26.50 


1.10 


11 


. 30<T 


11 


13.60 






<2/0 


<2/0 


P . Johnson 


II 




49 


2.20 


0.55 


It 


0.30<T 


n 


3.70 








<2/0 


D. MacDonald 


IT 




5 


2.20 


0.55 


If 


0.20<T 


II 


1.10 




' 




<2/0 


D. Carpenter 


n 




20 


2.00 


0.55 


II' 


0.20<T 


II 


4.60 




4.80 


<2/0 


<2/0 


G. Pepik 


ti 


2165 


11 


1.80 


0.40 


11 


0.20<T 


11 


7.60 








<2/0 


W. Mam 


11 i 




8 


1.80 


0.55 


II 


0.30<T 


0.050 


7.90 










J. Sdiniidt 


II 


1773 


16 


4.50 


0.50 


II 


0.20<T 


0,015<T 


5.50 






<2/0 


<2/0 


A. Brisseiden 


II 


9945 


5 


1.50 


0,50 


II 


II 


<,005<w 


2.50 




3.10 


<2/0 


<2/0 


J. Nasy 


■•f|. 


;i 


3.4<T 


1.60 


0.60 


II 


II 


II 


2.40 




2.50 


<2/0 


<2/0 


H. Novielli 


It 




2.8<T 


2.40 


0.50 


n 


II 


II 


1.95 








<2/0 


B. Couperwaite 


II 




5 


1.20 


0.50 


II 


II 


11 


5.50 






<2/0 


<2/0 


I.B. Forbes 


II 




7 


14.50 


0-60 


II 


<0 . 10<w 


II 


6.50 






<2/0 


<2/0 


S. Kunig 


B; 




30 


28.00 


0.95 


II 


0.20<T 


II 


17.20 






<2/0 


<2/0 


M. McAuley 


II 




25 


20.50 


0.75 


11 


<0 . 10<w 


0.010<T 


11.20 








10/0 


P. Bortoluzzi 


II 




32 


12,00 


B..m 


0.60 


0.90 
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